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or non-water operation and mainte-
nance costs begin to accrue at the be-
ginning of the base year or when actu-
ally projected to occur. 

(h) Each Federal agency may assume 
that costs occur in a lump sum at any 
time within the year in which they are 
incurred. 

(i) This section shall not apply to cal-
culations of estimated simple payback 
time under § 436.22 of this part. 

[55 FR 48220, Nov. 20, 1990, as amended at 61 
FR 32650, June 25, 1996] 

§ 436.15 Formatting cost data. 
In establishing cost data under 

§§ 436.16 and 436.17 and measuring cost 
effectiveness by the modes of analysis 
described by § 436.19 through § 436.22, a 
format for accomplishing the analysis 
which includes all required input data 
and assumptions shall be used. Subject 
to § 436.18(b), Federal agencies are en-
couraged to use worksheets or com-
puter software referenced in the Life 
Cycle Cost Manual for the Federal En-
ergy Management Program. 

§ 436.16 Establishing non-fuel and non- 
water cost categories. 

(a) The relevant non-fuel cost cat-
egories are— 

(1) Investment costs; 
(2) Non-fuel operation and mainte-

nance cost; 
(3) Replacement cost; and 
(4) Salvage value. 
(b) The relevant non-water cost cat-

egories are— 
(1) Investment costs; 
(2) Non-water operation and mainte-

nance cost; 
(3) Replacement cost; and 
(4) Salvage value. 
(c) The present value of recurring 

costs is the product of the base year 
value of recurring costs as multiplied 
by the appropriate uniform present 
worth factor under § 436.14, or as cal-
culated by computer software indicated 
in § 436.18(b) and used with the official 
discount rate and escalation rate as-
sumptions under § 436.14. When recur-
ring costs begin to accrue at a later 
time, subtract the present value of re-
curring costs over the delay, calculated 
using the appropriate uniform present 
worth factor for the period of the 
delay, from the present value of recur-

ring costs over the study period or, if 
using computer software, indicate a de-
layed beneficial occupancy date. 

(d) The present value of non-recur-
ring cost under § 436.16(a) is the product 
of the non-recurring costs as multi-
plied by appropriate single present 
worth factors under § 436.14 for the re-
spective years in which the costs are 
expected to be incurred, or as cal-
culated by computer software provided 
or approved by DOE and used with the 
official discount rate and escalation 
rate assumptions under § 436.14. 

[55 FR 48220, Nov. 20, 1990, as amended at 61 
FR 32650, June 25, 1996] 

§ 436.17 Establishing energy or water 
cost data. 

(a) Each Federal agency shall estab-
lish energy costs in the base year by 
multiplying the total units of energy 
used in the base year by the price per 
unit of energy in the base year as de-
termined in accordance with § 436.14(c). 

(b) When energy costs begin to accrue 
in the base year, the present value of 
energy costs over the study period is 
the product of energy costs in the base 
year as established under § 436.17(a), 
multiplied by the appropriate modified 
uniform present worth factor adjusted 
for energy price escalation for the ap-
plicable region, sector, fuel type, and 
study period consistent with § 436.14, or 
as calculated by computer software 
provided or approved by DOE and used 
with the official discount rate and es-
calation rate assumptions under 
§ 436.14. When energy costs begin to ac-
crue at a later time, subtract the 
present value of energy costs over the 
delay, calculated using the adjusted, 
modified uniform present worth factor 
for the period of delay, from the 
present value of energy costs over the 
study period or, if using computer soft-
ware, indicate a delayed beneficial oc-
cupancy date. 

(c) Each Federal agency shall estab-
lish water costs in the base year by 
multiplying the total units of water 
used in the base year by the price per 
unit of water in the base year as deter-
mined in accordance with § 436.14(c). 

(d) When water costs begin to accrue 
in the base year, the present value of 
water costs over the study period is the 
product of water costs in the base year 
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as established under § 436.17(a), or as 
calculated by computer software pro-
vided or approved by DOE and used 
with the official discount rate and as-
sumptions under § 436.14. When water 
costs begin to accrue at a later time, 
subtract the present value of water 
costs over the delay, calculated using 
the uniform present worth factor for 
the period of delay, from the present 
value of water costs over the study pe-
riod or, if using computer software, in-
dicate a delayed beneficial occupancy 
date. 

[55 FR 48220, Nov. 20, 1990, as amended at 61 
FR 32650, June 25, 1996] 

§ 436.18 Measuring cost-effectiveness. 
(a) In accordance with this section, 

each Federal agency shall measure 
cost-effectiveness by combining cost 
data established under §§ 436.16 and 
436.17 in the appropriate mode of anal-
ysis as described in § 436.19 through 
§ 436.22. 

(b) Federal agencies performing LCC 
analysis on computers shall use either 
the Federal Buildings Life Cycle Cost-
ing (FBLCC) software provided by DOE 
or software consistent with this sub-
part. 

(c) Replacement of a building energy 
or water system with an energy or 
water conservation measure by retrofit 
to an existing Federal building or by 
substitution in the design for a new 
Federal building shall be deemed cost- 
effective if— 

(1) Life cycle costs, as described by 
§ 436.19, are estimated to be lower; or 

(2) Net savings, as described by 
§ 436.20, are estimated to be positive; or 

(3) The savings-to-investment ratio, 
as described by § 436.21, is estimated to 
be greater than one; or 

(4) The adjusted internal rate of re-
turn, as described by § 436.22, is esti-
mated to be greater than the discount 
rate as set by DOE. 

(d) As a rough measure, each Federal 
agency may determine estimated sim-
ple payback time under § 436.23, which 
indicates whether a retrofit is likely to 
be cost effective under one of the four 
calculation methods referenced in 
§ 436.18(c). An energy or water con-
servation measure alternative is likely 
to be cost-effective if estimated pay-
back time is significantly less than the 

useful life of that system, and of the 
Federal building in which it is to be in-
stalled. 

(e) Mutually exclusive alternatives 
for a given building energy or water 
system, considered in determining such 
matters as the optimal size of a solar 
energy system, the optimal thickness 
of insulation, or the best choice of dou-
ble-glazing or triple-glazing for win-
dows, shall be compared and evaluated 
on the basis of life cycle costs or net 
savings over equivalent study periods. 
The alternative which is estimated to 
result in the lowest life cycle costs or 
the highest net savings shall be deemed 
the most cost-effective because it tends 
to minimize the life cycle cost of Fed-
eral building. 

(f) When available appropriations 
will not permit all cost-effective en-
ergy or water conservation measures to 
be undertaken, they shall be ranked in 
descending order of their savings-to-in-
vestment ratios, or their adjusted in-
ternal rate of return, to establish pri-
ority. If available appropriations can-
not be fully exhausted for a fiscal year 
by taking all budgeted energy or water 
conservation measures according to 
their rank, the set of energy or water 
conservation measures that will maxi-
mize net savings for available appro-
priations should be selected. 

(g) Alternative building designs for 
new Federal buildings shall be evalu-
ated on the basis of life cycle costs. 
The alternative design which results in 
the lowest life cycle costs for a given 
new building shall be deemed the most 
cost-effective. 

[55 FR 48220, Nov. 20, 1990, as amended at 61 
FR 32650, June 25, 1996] 

§ 436.19 Life cycle costs. 

Life cycle costs are the sum of the 
present values of— 

(a) Investment costs, less salvage val-
ues at the end of the study period; 

(b) Non-fuel operation and mainte-
nance costs: 

(c) Replacement costs less salvage 
costs of replaced building systems; and 

(d) Energy and/or water costs. 

[55 FR 48220, Nov. 20, 1990, as amended at 61 
FR 32651, June 25, 1996] 
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